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ABSTRACT 


A new Pleistocene assemblage, the Spring Creek local fauna, is reported from 
the Aftonian of southwestern Kansas. The fauna contains 16 species of gastro- 
pods, including Biomphalaria kansasensis Berry, sp. n. The habitats, inferred 
from the molluscan assemblage consist of temporary pools which were probably 
surrounded by high grass and some scattered shrubs and trees. The climate at 
the time the fauna lived was probably semiarid, combining summers that were 
less hot with winters that were considerably warmer than those of the present. 
The average annual precipitation in this area was similar to the present in terms 
of seasonal distribution and amount. However, the higher evapotranspiration 
rates during the warmer winter months would tend to produce a drier climate. 


In August, 1961, while mapping late 
Cenozoic deposits in central Meade 
County, southwestern Kansas, the junior 
author discovered a shell zone dissemin- 
ated throughout a buff colored silty clay 
exposed along the face of a 14 ft high 
bluff about 12 ft above the floor of a tribu- 
tary to Spring Creek (Figs. 1 & 2). The 
fossiliferous layer could be traced later- 
ally for a distance of about 60 ft; a second 
exposure of this zone outcrops near the 
bed of the same draw about 1/4 mile 
upstream. A sample of about 5 pounds 
of fossil -bearing matrix was collected at 
the first locality and yielded a large 
number of Biomphalaria shells, a genus 


hitherto not reported from the Pleisto- 
cene of the southern Plains. The climatic 
significance of this tropical to sub- 
tropical genus prompted further col- 
lecting from this locality during the 1963 
field season. A University of Michigan 
Museum of Paleontology field party, 
under the direction of Dr. Claude W. 
Hibbard, removed an additional 2 tons of 
matrix. The fossil mollusks recovered 
from these collections form the basis for 
the present report. 

In this paper E. G. Berry has described 
the new species, Biomphalaria kansas- 
ensis , and the junior author has com- 
piled the faunal list and discussed the 
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FIG. 1. Map of portion ofNW l/4 sec 14, showing location of SpringCreek local fauna (UM-K1-63). 
A-A’ mark the limits of diagrmatic cross-section shown in Fig. 2. 



FIG. 2. Diagramtic cross-section along tributary of Spring Creek, showing location of Spring 
Creek local fauna (UM-K1-63). A hole auger ed in floor of draw penetrated 15 l/3 ft of 
Missler Silt before reaching the Angell Sand member of the Ballard Formation. The 
Ballard F ormation at this locality apparently fills a channel cut into the late Pliocene 
Rexroad Formation. 
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climatic and stratigraphic implications. 


SPRING CREEK LOCAL FAUNA 

The name Spring Creek local fauna is 
proposed here for the fossil mollusks 
and associated vertebrates collected 
from University of Michigan Museum of 
Paleontology locality UM-K1-63, located 
1000 ft east and 1925 ft south of the 
northwest corner of the S l/2 NW l/ 4 
of section 14, T 32 S, R 29 W, Meade 
County, Kansas^. The stratigraphic 
occurrence of the fauna in the Missler 
Silt Member of the Ballard Formation 
places the age between Nebraskan and 
Aftonian. The preponderance of in- 
dividuals belonging to Biomphalaria, 
a genus that now reaches no further 
north in North America than the southern 
extremities of the United States, together 
with the absence of any truly northern 
elements suggests that the fauna is inter- 
glacial rather than glacial. The Spring 
Creek local fauna is therefore considered 
Aftonian in age. 

Assignment of a new local fauna name 
to this assemblage seems preferable at 
this time because of the uncertainties 
involved in establishing its relationship 
to that of the 2 other Aftonian faunas 
reported from the Meade County area, the 
Deer Park and Sanders local faunas 
(Taylor, 1960). None of the significant 
mollusks or vertebrates which are the 
basis for correlation of these 2 local 
faunas are present in the Spring Creek 
local fauna. However, the habitat re- 
quirements and distribution patterns of 
the mollusks of the Spring Creek local 
fauna imply a semiarid climate. This 


3 Land in the United States is commonly divided 
into “townships”, each 6 miles square, that 
are numbered according to tier (T) and range 
(R) from standard base lines and meridians. 
A township is divided into 36 “sections”, each 
section (sec. ) 1 mile square. Each section 
may be further subdivided. ED. 


type of climate seems most likely to 
have occurred between the early and 
middle interglacial intervals in the hypo- 
thetical sequence of cyclical glacial- 
interglacial climatic changes suggested 
by Taylor (1960: 10) for the southwestern 
Kansas-northwestern Oklahoma area. 
The climatic conditions inferred for the 
Spring Creek local fauna probably oc- 
curred during the interval between the 
time represented by the Deer Park and 
Sanders local faunas (Taylor, 1960: Fig. 
1 ). 

Fauna. In the following faunal list 
the University of Michigan Museum of 
Zoology catalog number and the number 
of specimens (in parenthesis) is listed 
after each species name. 

Class Gastropoda 

Order Basommatophora 

Stagnicola cockerelli (Pilsbry & 
Ferriss) 228800 (4) 

Helisoma trivolvis (Say) 216198 
(180) 

Biomphalaria kansasensis Berry, 
sp. n. Holotype 220142; Para- 
types 220143 (10); 216187 (4706) 
Order Stylommatophora 

Gastrocopta armifera (Say) 216193 

( 120 ) 

G. cristata (Pilsbry & Vanatta) 
216190 (295) 

G. holzingeri (Sterki) 216201 (2) 
G. procera (Gould) 216195 (66) 

G. tappaniana (Adams) 216200 (2) 
Pupoides albilabris (Adams) 216196 

(72) 

Vallonia gracilicosta Reinhardt 
216189 (63) 

V. parvula Sterki 216197 (32) 
cf Sue cine a 216188 (36) 

Helicodiscus parallelus (Say) 216191 

( 1 ) 

H. singleyanus (Pilsbry) 216192 (2) 
Deroceras aenigma Leonard 216199 

(9) 

Hawaiia minus cula (Binney) 216194 
(29) 

Class Mammalia 
Order Rodentia 

Reithrodontomys sp. 
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Paleoecology. Habitat: The presence 
of seasonal ponds that were subjected 
to periodic drying is indicated by the 
relative scarcity of aquatic species, and 
the development of rest varices on nearly 
all of the shells of Biomphalaria kan- 
sasensis. The terrestrial species of the 
fauna are mostly forms that are tolerant 
of drier conditions ( Gastrocopta armi- 
fera, G. cristata , G. procera, Vallonia 
gracilicosta, V. parvula, Helicodiscus 
singleyanus and Hawaiia minus cula). 
None of the remaining terrestrial species 
require an exclusively woodland habitat. 
The general environment inferred from 
the mollusks is one of temporary pools 
that were probably bordered by high 
grass and scattered shrubs and trees. 

Climate: Eleven of the 16 species 

of mollusks in the Spring Creek local 
fauna are now living in the Meade County 
area. Two species, Deroceras aenigma 
and Biomphalaria kansasensis, are 
extinct. The succineid shells cannot be 
identified to species. The remaining 2 
allochthonous species, Gastrocopta hol- 
zingeri and Vallonia gracilicosta, now 
occur as far south in the High Plains as 
Comanche County, Kansas (Leonard, 
1959) and Brown County, Nebraska (Tay- 
lor, 1960). The southern and western 
limits of distribution of these species in 
the southern Plains are believed to be 
controlled by available moisture, soil, 
frequency of droughts and summer 
extremes of temperature (Taylor, 
1960: 6). Their presence in the fauna 
suggests that the average summer 
temperatures in this area at the time 
the Spring Creek local fauna lived were 
slightly cooler than those of today. The 
large numbers of Biomphalaria kansas- 
ensis in the fauna imply winter temper- 
atures that were considerably warmer 
than those now occurring in south- 
western Kansas. No member of the 
genus Biomphalaria is now known to 
occur any further north in continental 
United States than southern Texas, 
Louisiana and Florida. Therefore, it 
is inferred that winter temperatures in 
Meade County during the time repre- 


sented by the Spring Creek local fauna 
rarely dropped below freezing. 

Further, the temporary nature of the 
water bodies suggested by the aquatic 
mollusks and the xeric character of most 
of the terrestrial species imply a semi- 
arid climate. The average annual pre- 
cipitation, however, need not have been 
any less than 20-30" annually, the present 
rate for the Meade County area (Visher, 
1954). Higher evapotranspiration rates 
during the warmer winter months would 
increase the total annual deficit between 
precipitation and evaporation and result 
in a drier climate. 


DESCRIPTION OF A NEW 

BIOMPHALARIA 

Class GASTROPODA 
Order BASOMMATOPHORA 
Family PLANORBIDAE 
Subfamily Biomphalariinae 
Genus Biomphalaria Preston, 1910 

Opinion 735 of the International Com- 
mission on Zoological Nomenclature 
ruled that Biomphalaria has precedence 
over other generic names applied to this 
taxonomic genus. In the more familiar 
classification by Baker (1945), Biom- 
phalaria kansasensis would be a species 
of Tropicorbis . 

Species of Biomphalaria are found only 
in tropcial and subtropical' regions. In 
the United States they are known from 
Florida, Louisiana and southern Texas. 
A few have been collected from the late 
Pleistocene, but occurring only within 
this southern range. The only late 
Tertiary record of species belonging to 
this genus in the United States is B. 
goodrichi (Leonard & Franzen, 1944) 
collected from the early Pliocene 
Laverne local fauna of Oklahoma. This 
species, although described as Helisoma, 
is clearly a Biomphalaria and marked 
the most northern limit of the genus in 
the United States prior to the new species 
herein described. 
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FIGS. 3-5. Biomphalaria kansasensis Berry sp. n. Right side, apertural view and left side, 
holotype , UMMZ 220142, X20. 
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Biomphalaria kansasensis 4 Berry sp. n. 

Figs. 3-5 

Diagnosis. Shell small for the genus, 
about 4.5 x 1.9 mm with 4 l/4 whorls 
in adults. Whorls slowly increasing in 
size, periphery broadly rounded. Spire- 
pit (on left side of shell, see Fig. 5) 
deeply sunken and about as wide as the 
penultimate whorl; whorls subangular. 
Umbilicus (on right side of shell, see 
Fig. 3) shallow and broadly concave. 
Oblique striae develop into regularly 
spaced riblets on the last part of the 
body whorl. 

Type. UMMZ 220142. Spring Creek 
local fauna, early Pleistocene, Ballard 
Formation, Meade County, Kansas; 1000 
ft east, 1925 ft south of the northwest 
corner of sec. 14, T 32 S, R29 W. C.W. 
Hibbard and a University of Michigan 
Museum of Paleontology field party col- 
lected the type during the summer of 
1963. Ten paratypes are catalogued as 
UMMZ 220143. 

Description. Shell sinistral, small, 
seldom with more than 4 l/ 4 whorls. 
The average greatest diameter is slightly 
more than 4.5 mm and the average height 
is 1.9 mm. The whorls are tightly 
coiled and increase in size very grad- 
ually. On the left side the spire is 
deeply sunken (Fig. 5); the protoconch, 
comprised of from 1 to 1 l/ 4 whorls is 
satin-like and free of sculpture or orna- 
mentation, e.g., punctation or growth 
lines. The postnuclear whorls are 
strongly convex and overlap the pre- 
ceding whorl, thereby obscuring 1/2 or 
more of the whorl. On the right side 
the umbilicus is broader than the spire, 
the whorls are less convex and the 
overlapping not as pronounced. The 
aperture is lunate and not deflected, its 
left side being rounded and its right 
side nearly straight. Apertural lamellae 
have not been observed in any of the 
specimens examined. The shell is 
irregularly sculptured with oblique 
striae which are more or less regularly 
spaced becoming sharply defined riblets 

4 Named for the State of Kansas. 


on the last portion of the body whorl. 

Holotype: Whorls 4 1/4; greatest 

diameter 4.7 mm; lesser diameter 4.2 
mm; height 1.9 mm. 

The mean measurements of 10 adult 
specimens are as follows: Whorls 4 1/4; 
greatest diameter 4.5 mm; lesser diam- 
eter 3.9 mm; height 1.9 mm. 

Discussion. This species is closely 
related to Biomphalaria goodrichi 
(Leonard & Franzen). It differs in 
having a smaller nuclear whorl, the spire 
more deeply sunken, the whorls in- 
creasing more slowly in size, thereby 
producing a she'll with more whorls but 
of the same diameter. The aperture is 
not as high or vaulted as in B. goodrichi 
and the oblique striae not as pronounced. 

Nearly all of the specimens examined 
were found to have 2 variceal lines, the 
first one occurring when the shell had 
developed from 2-2 l/2 whorls and the 
second when the shell had reached 3-3 3/4 
whorls. The oblique striae are particu- 
larly pronounced prior to the formation 
of the variceal line. The shell which is 
formed after the varix, however, lacks 
the sculpture. It is probable, therefore 
that the costae which are a striking 
feature in this species may be an eco- 
phenotypic character. The presence of 2 
varices would indicate that the species 
was living in shallow water which evapo- 
rated at least twice during the short life 
span of this species. 

AC KNOW LE DGE ME NTS 

The authors wish to thank Jack T. 
Sanders, Arthur D. Sanders and Jerry D. 
Golliher for access to the Big Spring and 
adjacent ranch. Dr. Claude W. Hibbard 
permitted study of fossil materials col- 
lected under his supervision, and identi- 
fied the associated vertebrate remains. 

The collecting and sorting of the fossil 
shells was supported by National Science 
Foundation grant G-19458toDr. Hibbard. 


LITERATURE CITED 
BAKER, F. C., 1945, The molluscan 


A NEW PLEISTOCENE BIOMPHA LARIA 


267 


family Planorbidae. Univ. Illinois 
Press, Urbana. p 1-530. 

LEONARD, A. B., 1959, Handbook of 
gastropods in Kansas. Univ. Kansas 
Mus. nat. Hist. misc. Publ., 20: 1-244. 

LEONARD, A. B. & FRANZEN, D. S., 
1944, Mollusca of the Laver ne For- 
mation (lower Pliocene) of Beaver 
County, Oklahoma. Univ. Kansas Sci. 
Bull., 30: 15-39. 

Opinion 735. Biomphalaria Preston, 
1910 (Gastropoda): Grant under the 


plenary powers of precedence over 
Planorbina Haldeman, 1842, Taphius 
H. & A. Adams, 1855, and Armigerus 
Clessin, 1884. Bull. zool. Nomen., 22 
(2): 94-99. 

TAYLOR, D. W., 1960, Late Cenozoic 
molluscan faunas from the High Plains. 
U. S. Geol. Survey Prof. Pap., 337: 
1-85. 

VISHER, S. S., 1954, Climatic atlas 
of the United States. Harvard Univ. 
Press, Cambridge, Mass., p 1-403. 


RESUMEN 

UNA NUEVA FAUNA PLEISTOCENICA Y UNA NUEVA ESPECIE DE 
BIOMPHALARIA (BASOMMATOPHORA: PLANORBIDAE) 

DEL SUROESTE DE KANSAS, U. S. A. 

E. G. Berry and B. B. Miller 

Un nuevo conjunto pleistocenico, la fauna local de Spring Creek, se registra para 
el Aftoniano del suroeste de Kansas. La fauna contiene 16 especies de gastropodos, 
incluyendo Biomphalaria kansasensis Berry sp. n. Los habitats inferidos por los 
moluscos consisten de charcos temporaries, los que probablemente estaban bordeados 
por altos pastos y algunos arbustos y arboles esparcidos. El clima en suroeste 
Kansas en el tiempo en que esta fauna vivia era probablemente semiarido, combinando 
veranos que eran menos calidos, con inviernos considerablemente mas calientes que 
los del presente. El promedio anual de precipitacion durante este intervalo era 
similar al presente en terminos de cantidad y distribucion estacional. Sin embargo, 
el grado mas alto de evapotranspiracion durante los meses de invierno mas calido, 
debio tener tendencia a producir un clima mas seco. 


AECTPAKT 

HOBAH njIEMCTOUEHOBAtf 4>AYHA M H0BHM B HE POZIA BIOMPHALARIA 
(BASOMMATOPHORA: PLANORBIDAE) MK KDKHOTO KAH3ACA 

E. T. EeppH m B. B. Mnjuiep 

B ioro3anaflHOM KaH3ace HanaeHa nnencToneHOBaH $ayHa, cxonHan c 
cymecTByiomen MecTHoM m CnpnHr KpMK, A<t>TOHCKoro (paHHero MeacneziHMKOBoro) 
BpeMeHH . KOJUieKIIMH COCTOMT M3 16 BHflOB SpiOXOHOrMX MOJIJIIOCKOB, BKJHOqaH 
ciofla M hobbiS bma Biomphalaria kansasensis Berry. Cyan no xapaKTepy 
mojijiiockob, moikho npennoJioacMT b , ^to 3Ta qDayHa bo 3 HMKjia bo BpeMeHHBix 
npynxax, oKpyaceHHtix bbicokom TpaBOM, Kyc TapHMKOM m ziepeBiiaMM. KjiMMaT 
o tom cfiayHbi b rorosanaiiHOM KaH3ace, BepoHTHo, 6bui nojiysacyuiJiMBBiM, c 3 MMaMM 
Tenjiee n jieTOM He Tax acapKMM, KaK b HacTonuiee BpeMH. CpeziHHH ronoBan 
ocazionHocTB b to BpeMH CBiJia, xaK m b HacTonmee BpeMH, b cMBicJie 
KOJiMnecTBeHHOM m cesoHHoro pacnpenejieHMH . Xoth MHTeHCMBHoe BBicBixaHMe 
b Qojiee TenjiBie 3 MMHMe MecnuBi, b pe3yjiBTaTe co3naioT dojiee cyxoK KJiMMaT. 


